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(1.1) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha},-\Delta v=q(|x|)u^{\beta},\end{array}$ $x\in R^{N}$ ,
$N\geq 3,$ $\alpha>0,$ $\beta>0$ , $\alpha\beta>1$ . $p(r)>0,$ $q(r)>\cdot 0,$ $r=|x|$
$[0, \infty)$ .





$\Delta v=q(|x|)u^{\beta}$ , $-\Delta v=q(|x|)u^{\beta}$ ,
$x\in R^{N}$
( [4, 5] ) , (1.1)




Theorem 1 $p,$ $q$
$\int^{\infty}sp(s)ds<\infty$ , $\int^{\infty}sq(s)ds<\infty$
. (1.1) .
Remark Theorem 1 (12) .
Theorem 2 $p,$ $q$
$p(r) \leq\frac{C_{1}}{r^{\lambda}}$ , $q(r) \leq\frac{C_{2}}{r^{\mu}}$ , $r\geq r_{0}>0$
,
$\lambda-2+\alpha(\mu-2)>0$ , $\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}+N-2>0$ , $\mu>2$ .
1637 2009 164-175 164
(1.1) .
(1.1) :
Theorem 3 $p,$ $q$
$p(r) \geq\frac{C_{1}}{r^{\lambda}}$ , $q(r) \geq\frac{C_{2}}{r^{\mu}}$ , $r\geq r_{0}>0$
,
$\lambda-2+\alpha(\mu-2)\leq 0$ $\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}+N-2\leq 0$ .
(1.1) .
Example :
$\{\begin{array}{l}\Delta u=\frac{1}{(1+|x|)^{\lambda}}v^{\alpha},-\Delta v=\frac{1}{(1+|x|)^{\mu}}u^{\beta},\end{array}$ $x\in R^{N}$ ,
$N\geq 3,$ $\alpha>0,$ $\beta>0,$ $\lambda,$ $\mu$ $\alpha\beta>1$ .
$|x|\geq 1$
$\frac{C_{1}}{|x|^{\lambda}}\leq\frac{1}{(1+|x|)^{\lambda}}\leq\frac{C_{2}}{|x|^{\lambda}}$ , $\frac{C_{3}}{|x|^{\mu}}\leq\frac{1}{(1+|x|)^{\mu}}\leq\frac{C_{4}}{|x|^{\mu}}$
, $C_{i}>0,$ $i=1,$ $\cdots$ , 4 . Theorem 2,3
, :
Remark $\lambda-2+\alpha(\mu-2)>0,$ $\mu\leq 2$ .
3.
,
(3.1) $\{\begin{array}{l}r^{1-N}(r^{N-1}u^{l}(r))’=p(r)v(r)^{\alpha},-r^{1-N}(r^{N-1}v’(r))’=q(r)u(r)^{\beta},u’(0)=v’(0)=0,\end{array}$ $r\geq 0$ .
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.$X=\{(u, v)\in C[0, \infty)\cross C[0, \infty);***\}$
$\mathcal{T}:Xarrow C[0, \infty)\cross C[0, \infty)$
. Schauder-Tychonoff , :
(I) $\mathcal{T}(X)\subset X$ , (I) $\mathcal{T}$ : , (m) $\mathcal{T}(X)$ :
Theorem 1 $a>0,$ $b>0$
$\frac{(3b)^{a}}{N-2}\int_{0}^{\infty}sp(s)ds\leq a$, $\frac{(3a)^{\beta}}{N-2}\int_{0}^{\infty}sq(s)ds\leq b$
. $\alpha\beta>1$ .
$X_{1}$ $\mathcal{T}:X_{1}arrow(C[0, \infty])^{2}$ :










$\leq$ $a+a=2a<3a$ , $r\geq 0$ .




$\leq$ $b$ , $r\geq 0$ .
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$\tilde{v}(r)=$ $3b- \frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]q(s)u(s)^{\beta}ds$
$\geq$ $3b-b=2b>b$ , $r\geq 0$ .
$\mathcal{T}(X_{1})\subset X_{1}$ .
( ) $\mathcal{T}(X_{1})$ , (m) $\mathcal{T}(X_{2})$
.
Schauder-Tychonoff $(u, v)=\mathcal{T}(u, v)$ $(u, v)\in X_{1}$
. (31) . (1.1)
.( )
Theorem 2 $r_{0}=1$ $r_{0}=e$ .
(i) $\lambda>2,$ $\mu>2$ . Theoreml .
(ii) $\lambda=2,$ $\mu>2$ . $a>0,$ $b>0$
$\{\begin{array}{l}(3b)^{\alpha}\max\{\frac{1}{N-2}\int_{0}^{e}sp(s)ds, \frac{C_{1}}{N-2}\}\leq a,(3a)^{\beta}\max\{\frac{1}{N-2}\int_{0}^{e}sq(s)ds, \frac{C_{2}}{N-2}\int_{e}^{\infty}s^{1-\mu}(\log s)^{\beta}ds\}\leq b.\end{array}$
. $\alpha\beta>1$ .
$X_{2}$ :
$X_{2}=\{(u, v)\in(C[0, \infty))^{2};a\leq u(r)\leq 3aF(r),$ $b\leq v(r)\leq 3b,$ $r\geq 0\}$ ,
$F(r)=\{\begin{array}{ll}1, 0\leq r\leq e,\log r, r\geq e.\end{array}$
$\mathcal{T}$ : $X_{2}arrow C[0, \infty)\cross C[0, \infty)$ $\mathcal{T}(u, v)=(\tilde{u},\tilde{v})$ . $(\tilde{u},\tilde{v})$ (3.2)
.
(I) $\mathcal{T}(X_{2})\subset X_{2}$ . $(u, v)\in X_{2}$ . $\tilde{u}(r)\geq a,\tilde{v}(r)\leq 3b,$ $r\geq 0$ .






$\leq$ $a+a+ \frac{C_{1}(3b)^{\alpha}}{N-2}\log r$
$\leq$ $3a\log r$.
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$\tilde{u}(r)\leq 3aF(r),$ $r\geq 0$ .





$\leq$ $b+ \frac{C_{2}(3a)^{\beta}}{N-2}\int_{e}^{\infty}s^{1-\mu}(\log s)^{\beta}ds$
$\leq$ $b+b=2b$.
$\tilde{v}(r)\geq$ $3b- \frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]q(s)u(s)^{\beta}ds$
$\geq$ $3b-2b=b$, $r\geq 0$ .
$\mathcal{T}(X_{2})\subset X_{2}$ .
(iii) $\lambda<2,$ $\mu-2+\beta(\lambda-2)>0$ . $a>0,$ $b>0$
$\{\begin{array}{l}(3b)^{\alpha}\max\{\frac{1}{N-2}\int_{0}^{1}sp(s)ds, \frac{C_{1}}{(N-2)(2-\lambda)}\}\leq a,(3a)^{\beta}\max\{\frac{1}{N-2}\int_{0}^{1}sq(s)ds, \frac{C_{2}}{(N-2)(\mu-2+\beta(\lambda-2))}\}\leq b\end{array}$
. $\alpha\beta>1$ .
$X_{3}$ :
$X_{3}=\{(u,$ $v)\in(C[0,$ $\infty))^{2};a\leq u(r)\leq 3aF(r),$ $b\leq v(r)\leq 3b,$ $r\geq 0\}$
$F(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{2-\lambda}, r\geq 1.\end{array}$
$\mathcal{T}$
$($ ii $)$ .
(I) $\mathcal{T}(X_{3})\subset X_{3}$ . $(u, v)\in X_{3}$ . $\tilde{u}(r)\geq a,\tilde{v}(r)\leq 3b,$ $r\geq 0$ .







$\leq$ $a+a+ \frac{C_{1}(3b)^{\alpha}}{(N-2)(2-\lambda)}r^{2-\lambda}\leq 3ar^{2-\lambda}$ .
$\tilde{u}(r)\leq 3aF(r),$ $r\geq 0$ .








$\tilde{v}(r)\geq 3b-2b=b,$ $r\geq 0$ . $\mathcal{T}(X_{3})\subset X_{3}$ .
$($iv$)$ $\lambda-2+\alpha(\mu-2)>0,$ $\mu-2+\beta(\lambda-2)<0,$ $\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}+N-2>0$ .
$K,$ $L$
$K= \frac{\lambda-2+\alpha(\mu-2)}{\alpha\beta-1}$ , $L= \frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}$ .
$K>0,$ $L<0,$ $L+N-2>0$ , . $M>0$
$M>3^{\beta} \{1+\frac{\int_{0}^{1}q(t)dt-\frac{C_{2}}{1_{t^{N-1}q(t)dt}L(L+N-2)}}{\frac{1}{N-2}\int_{0}}\}$
. $a>0,$ $b>0$




. $\alpha\beta>1$ $M$ .
$X_{4}$ :
$X_{4}=\{(u,$ $v)\in(C[0,$ $\infty))^{2}:a\leq u(r)\leq 3aF(r),$ $bG_{1}(r)\leq v(r)\leq MW_{2}(r),$ $r\geq 0\}$ ,
$F(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{K}, r\geq 1,\end{array}$
$G_{1}(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{2-N}, r\geq 1\end{array}$
$G_{2}(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{L}, r\geq 1,\end{array}$
$\mathcal{T}:X_{4}arrow C[0, \infty)\cross C[0, \infty)$ ,
$\tilde{u}(r)=a+\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]p(s)v(s)^{\alpha}ds$,
$\tilde{v}(r)=\int^{\infty}s^{1-N}\int_{0}^{\delta}t^{N-1}q(t)u(t)^{\beta}dtds$ .
$($I $)$ $\mathcal{T}(X_{4})\subset X_{4}$ . $(u,$ $v)\in X_{4}$ . $\tilde{u}(r)\geq a,$ $r\geq 0$ .









$\tilde{u}(r)\leq 3aF(r),$ $r\geq 0$ .
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$=$ $\frac{a^{\beta}}{N-2}\int_{0}^{1}t^{N-1}q(t)dt\geq b$ .
$\tilde{v}(r)\leq$ $(3a)^{\beta} \{\int_{0}^{1}s^{1-N}\int_{0}^{s}t^{N-1}q(t)F(t)^{\beta}dtds+\int_{1}^{\infty}s^{1-N}\int_{0}^{s}t^{N-1}q(t)F(t)^{\beta}dtds\}$
$\leq$ $(3a)^{\beta} \{\int_{0}^{1}\int_{0}^{s}q(t)dtds+/1^{\infty}S^{1-N}\{\int_{0}^{1}t^{N-1}q(t)dt+\int_{1}^{s}t^{N-1-\mu+\beta K}dt\}ds\}$
$\leq$ $(3a)^{\beta} \{\int_{0}^{1}q(t)dt+\frac{1}{N-2}\int_{0}^{1}t^{N-1}q(t)dt+c_{2}l^{s^{1-N}}l^{t^{L+N-3}dtds\}}$
$\leq$ $(3a)^{\beta} \{\int_{0}^{1}q(t)dt+\frac{1}{N-2}\int_{0}^{1}t^{N-1}q(t)dt+\frac{C_{2}}{L+N-2}\int_{1}^{\infty}s^{L-1}ds\}$










$\leq$ $(3a)^{\beta} \{\frac{1}{N-2}/0^{1_{t^{N-1}q(t)dt-\frac{C_{2}}{L(L+N-2)}}}\}r^{L}\leq Mbr^{L}$ .
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$bG_{1}(r)\leq\tilde{v}(r)\leq MbG_{2}(r),$ $r\geq 0$ . $\mathcal{T}(X_{4})\subset X_{4}$ .
( ) $\mathcal{T}(X_{i}),$ $i=2,3,4$ , , (m) $\mathcal{T}(X_{t}),$ $i=2,3,4$ , .
.
Schauder-Tychonoff $(u, v)=\mathcal{T}(u, v)$ $(u, v)\in x_{\iota},$ $i=$
$2,3,4$ , . (3.1) . (1.1)
.
(v) $\lambda<2,$ $\mu-2+\beta(\lambda-2)=0$ .
$p(r) \leq\frac{C_{1}}{r^{\lambda}}$ , $q(r) \leq\frac{C_{2}}{r^{\mu}}\leq\frac{C_{2}}{r^{\mu_{1}}}$ , $r\geq r_{0}$ ,
$\lambda-2+\alpha(\mu_{1}-2)>0,$ $\mu_{1}-2+\beta(\lambda-2)<0,$ $\frac{\mu_{1}-2+\beta(\lambda-2)}{\alpha\beta-1}+N-2>0$
$2<\mu_{1}<\mu$ . $(\lambda, \mu_{1})$ (iv) ( )
Theorem3 Lemma .
Lemma 1 $h,$ $\tau\in R,$ $d\in(0,1),$ $\epsilon_{0}\in(0,1/2],$ $y\in C[0, \infty),$ $y(r)>0,$ $r\geq r_{0}>0$ .
$\epsilon\in(0, \epsilon_{0}]$ $y$
$y(r)\leq C\epsilon^{-h}r^{\tau}y(r(1+\epsilon))^{d}$ , $r\geq r_{1}$
, $C>0,$ $r_{1}\geq r_{0}$
$y(r)\leq\tilde{o}_{r-}^{\tau}\overline{1}\Pi$ , $r\geq r_{1}$
, $\tilde{C}>0$ .
Lemma2 $v>0$ $\Delta v\leq 0$
(i) $(N-2)v(r)+rv’(r)\geq 0$ , $r\geq 0$
(ii) $v(r)\geq Cr^{2-N}$ , $r\geq r_{0}$
, $r_{0}>0$ .
Theorem3 $(u, v)$ (1.1) , $(u, v)$
:
(3.3) $r^{1-N}(r^{N-1}u^{l}(r))’=p(r)v(r)^{\alpha}$ , $r\geq 0$ , $u^{l}(0)=0$ ,
(3.4) $-r^{1-N}(r^{N-1}v^{l}(r))’=q(r)u(r)^{\beta}$ , $r\geq 0$ , $v’(O)=0$ .
(3.3), (3.4) $[0, r]$
$u’(r)=r^{1-N} \int_{0}^{r}s^{N-1}p(s)v(s)^{\alpha}ds\geq 0$ , $r\geq 0$ ,
$v’(r)=-r^{1-N} \int_{0}^{r}s^{N-1}q(s)u(s)^{\beta}ds\leq 0$ , $r\geq 0$ .
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$u$ , $v$ .
$\epsilon_{0}\in(0,1/2]$ , $\epsilon\in(0, \epsilon_{0}]$ . $r_{*}$ $(1+\epsilon)r_{*}>r_{0}$
.
(3.3) $[r/(1+\epsilon), r],$ $r>r_{*}$
$r^{N-1}u^{l}(r)-( \frac{r}{1+\epsilon})^{N-1}u^{l}(\frac{r}{1+\epsilon})=l_{/(1+\epsilon)^{s^{N-1}p(s)v(s)^{\alpha}ds}}^{r}$ .
$u’(r)\geq 0,$ $v$ , $p(r)$
$u’(r) \geq C_{1}r^{1-N}v(r)^{\alpha}\int_{r/(1+\epsilon)}^{r}s^{N-1-\lambda}ds\geq C_{3}\epsilon r^{1-\lambda}v(r)^{\alpha}$ ,
, $C_{3}>0$ $\epsilon$ . $[r,$ $(1+\epsilon)r]$
$u((1+ \epsilon)r)-u(r)\geq C_{3}\epsilon\int^{(1+\epsilon)r}s^{1-\lambda}v(s)^{\alpha}ds$
$u(r)>0,$ $v(r)$ ,
$u((1+\epsilon)r)\geq$ $C_{3} \epsilon v((1+\epsilon)r)^{\alpha}\int^{(1+\epsilon)r}s^{1-\lambda}ds$
$\geq$ $C_{4}\epsilon^{2}r^{2-\lambda}v((1+\epsilon)r)^{\alpha}$ , $r\geq r_{*}$ ,
$C_{4}>0$ . $(1+\epsilon)r$ $r$
(3.5) $u(r)\geq\tilde{C}_{1}\epsilon^{2}r^{2-\lambda}v(r)^{\alpha}$ , $r\geq r_{1}$ ,
, $\tilde{C}_{1}>0$ , $r_{1}>r_{*}$ .
(3.4) $[r/(1+\epsilon),$ $r],$ $r>r_{*}$
$-r^{N-1}v’(r)+( \frac{r}{1+\epsilon})^{N-1}v’(\frac{r}{1+\epsilon})=\int_{r/(1+\epsilon)}^{r}s^{N-1}q(s)u(s)^{\beta}$
$v’(r)\leq 0,$ $u(r)$ , $q(r)$
$-v’(r) \geq C_{2}r^{1-N}u(\frac{r}{1+\epsilon})^{\beta}l_{/(1+\epsilon)^{s^{N-1-\mu}ds\geq C_{3}\epsilon r^{1-\mu}u}}^{r}(\frac{r}{1+\epsilon})^{\beta}$ ,
, $C_{3}>0$ . $[r, (1+\epsilon)r]$
$-v((1+ \epsilon)r)+v(r)\geq C_{3}\epsilon\int^{(1+\epsilon)r}s^{1-\mu}u(\frac{s}{1+\epsilon})^{\beta}ds$ .
$v(r)>0,$ $u(r)$
(3.6) $v(r) \geq C_{3}\epsilon u(\frac{r}{1+\epsilon})^{\beta}\int^{(1+\epsilon)r}s^{1-\mu}ds$




$u(r) \geq\tilde{C}_{1}\tilde{C}_{2}^{\alpha}\epsilon^{2a+2}r^{2-\lambda+\alpha(2-\mu)}u(\frac{r}{1+\epsilon})^{\alpha\beta}$ , $r\geq r_{1}$ .
$r/(1+\epsilon)$ $r$
$u((1+\epsilon)r)\geq\tilde{C}_{1}\tilde{C}_{2}^{\alpha}\epsilon^{2\alpha+2}((1+\epsilon)r)^{2-\lambda+\alpha(2-\mu)}u(r)^{\alpha\beta}$ , $r\geq r_{1}$ .
$u(r)\leq\tilde{C}_{3}\epsilon^{-\frac{2a+2}{\alpha\beta}\frac{\lambda-2+\alpha(\mu-2)}{\alpha\beta}}ru((1+\epsilon))^{\frac{1}{\alpha\beta}}$ , $r\geq r_{1}$
, $\tilde{C}_{3}>0$ . (3.5) (3.6)
$v(r)\leq\tilde{C}_{4}\epsilon^{-\frac{2\beta+2}{a\beta}\frac{\mu-2+\beta(\lambda-2)}{a\beta}}rv((1+\epsilon)r)\overline{\alpha}71$ , $r\geq r_{1}$
, $\tilde{C}_{4}>0$ .
$1/\alpha\beta<1$ , Lemma 1
(3.7) $u(r) \leq 0_{r}\frac{\lambda-2+\alpha(\mu-2)}{\alpha\beta-1}$ , $r\geq r_{1}$ ,
(3.8) $v(r) \leq c_{r}\frac{\mu-2+\beta(\lambda-2)}{a\beta-1}$ , $r\geq r_{1}$ ,
, $C>0$ .
(i) $\lambda-2+\alpha(\mu-2)<0$ . (3.7) $u(r)arrow 0(rarrow\infty)$ . $u$ $u(O)>0$
.
(ii) $\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}+N-2<0$ . Lemma 2(ii) (3.8)
$C_{1}r^{2-N} \leq v(r)\leq C_{2}r\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}$, $r\geq r_{1}$
, $C_{1}>0,$ $C_{2}>0$ . $\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}<2-N$ .
(iii) $\lambda>\alpha(2-N)+2,$ $\mu<N,$ $\lambda-2+\alpha(\mu-2)=0$ . Lemma 2(i)
$v(r)\geq$ $- \frac{rv’(r)}{N-2}=\frac{r^{2-N}}{N-2}\int_{0}^{r}s^{N-1}q(s)u(s)^{\beta}ds$
$\geq$ $Cr^{2-N}u(0)^{\beta} \int_{ro}^{r}s^{N-1-\mu}ds$





$\geq$ $C\log r$, $r\geq r_{2}>2r_{1}$ .
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(3.7) $u(r)\leq C$ . .








$=$ $Cr^{2-N} \int_{2}^{r}rs^{-1}ds\geq Cr^{2-N}\log r$ , $r\geq r_{3}>r_{2}$ .
(3.8)
$v(r) \leq c_{r}\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}=Cr^{2-N}$ .
.
(v) $\lambda=\alpha(2-N)+2,$ $\mu=N$ . (iii),(iv)
$u(r)\geq C\log r$ , $v(r)\geq r^{2-N}\log r$
. .( )
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